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Single-spin asymmetries in p production
HERMES: E/704:
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-Measurementsof A, inp. +p® p°+ X at vs=200 GeV to test

model predictionsin harder scattering regime (PYTHIA)

-Models also should be able to describe the cross section...*
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Polarized Proton Acceleration at RHIC
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Polarized protons at RHIC

...Data collected at STAR during the first polarized proton run at RHIC in January
2002... At injection, ~47 spin-flips from source to STAR Interaction Region

First collisions of polarized protons ever seen in acollider...
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Forward p® Detector (FPD) at STAR ﬁd oo

| L ocated east of ST A det_ector at z=750cm:
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. prototype Endcap EMC module (pEEMC)
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PP identification with pEEMC:

. 24 layer Po-scintillator sampling
calorimeter (segmented into 12 towers)

. 2 orthogonal planes of finely
segmented triangular scintillator strips
(Shower-Maximum Detector, or SMD)

Single-spin transverse asymmetries at STAR from four single arm
experiments utilizing different technology...



Measurement Detalls

» FPD Trigger = ~20 GeV electron equivalent deposited in any arm together
with BBC E.W coincidence

» Both proton beams polarized—spin sort by polarization direction of one beam
only, averaging over other—x_>0

_ 1 Ny - RNy, Kinematic ranges:
: I:)beam Nup +R Ndown .
Gs =200 GeV (DISW)
N up(dowry = NUMber of counts with = P,/P, e~ E/100 GeV

beam polarized up (down) -~ O 2-0.6 (DIS: 7=E ,/n)
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pY signal extraction
My = ESart(1-z¢) sin(f ,42)
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(dE/E=17%/sqgrt(E))
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separatlon of two peaks

Single event analysis:
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Simulation of pPEEMC In STAR

» Events generated with PY THIA (min bias)
_ » Events stored if >25 GeV pointing to “box”
Scheme: » Full PYTHIA record included with events
» GEANT simulation of pEEMC
» Reconstruct using algorithm applied to data
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Simulation of pEEMC (cont.)
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Spin-dependent normalizations

» 55 bbeam crossings of varying polarization and specific luminosity occurs every 213ns
. Relative luminosity normalization performed with BBC's...
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Analyzing power:

p+p® p®+X Theory predictions at
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Corrections to Cross Section

Background Correction:

® dominated by jet background
and hadronic ackground
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Absolute normalization from BBC E.W: AbSOI Ute I—u m I nosrty
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Differential Cross Section /5

No prior data exist at these kinematics...

p+p— x°+ X at Vs=200 GeV
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Data collected over
angular bite of h (~q):
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The dataare in fair agreement with NLO pQCD calculation...



Summary

Data from first year polarized proton running at STAR
® First observations of polarized proton collisions ever seen
In collider environment....

-Analyzing power Is an increasing function of x_, and is
sizable, consistent with model predictions based on E704
data

.Cross section for p® production in fair agreement with NLO

PQCD calculations. No prior dataexist at STAR forward
Kinematics...

Second polarized proton run at RHIC
happening as we speak...
Stay tuned...



